Faecal sludge removal is critical for the long-term functionality of on-site sanitation facilities and sustained sanitation outcomes. Private enterprises are important players in providing sludge removal services in Indonesia and other countries where government does not do so. However, the extent to which sludge removal entrepreneurs can fulfil this role depends on the viability, or success, of their enterprises. This paper investigates factors linked to the success of sludge removal enterprises in Indonesia, including traits of the entrepreneurs, characteristics of the enterprises and contextual challenges. These factors and levels of success were examined from data collected from structured interviews with 24 sludge removal enterprises across six cities in Indonesia. This research found that higher levels of success were significantly associated with entrepreneurs that had previous work experience of any kind, made higher upfront investments and did not involve their family members in the management of the enterprise. Participants most frequently identified high costs of capital, high levels of competition and insufficient time to spend on the enterprise as challenges to success. These findings provide important evidence for how civil society organisations and governments in Indonesia and elsewhere may best provide a conducive enabling environment for enterprise roles in sludge removal.
INTRODUCTION
Faecal sludge removal is a critical component in the on-site sanitation chain (Verhagen & Carrasco ) in which compacted faecal solids are routinely removed from septic tanks, latrines or other on-site facilities and transported elsewhere for treatment and disposal or re-use. Sludge must be regularly removed from on-site sanitation facilities to maintain their functionality and help manage health risks (Mitchell et al. ) . Households unable to remove sludge themselves often turn to the state or private enterprises to provide this service.
In developing countries, sludge removal and other sanitation services are commonly provided by small-scale providers operating at local levels (Schaub-Jones ).
These small-scale service providers are generally beneficial because they can fill service gaps in environments that are physically or financially unattractive to formal utilities (Ahlers et al. ) . With regard to sludge removal, local enterprises are particularly well-suited because dense and unplanned neighbourhoods require flexibility and a variety of equipment to access and empty difficult-to-reach decentralised containment units (Hawkins et al. ) .
However, challenges remain in ensuring these enterprises remain viable as businesses. Irregular or low demand for sanitation services, limited opportunities for acquiring financial support and a lack of business and technical skills of entrepreneurs are commonly reported in the literature as negatively impacting the business viability of sanitation enterprises (Gero et al. ) . On the other hand, appropriate regulations of sanitation enterprises, a willingness of entrepreneurs to take risks, and political will, advocacy and policy are seen to enable success (Gero et al. ) .
Drawing on theories developed in the fields of smallscale business and entrepreneurship, this study adds to the knowledge base of enablers and barriers faced by sanitation enterprises through an investigation of factors that drive the financial success of sludge removal enterprises and challenges that must be overcome in the context of Indonesia. This paper presents new information generated from interviews of sludge removal enterprise representatives across several cities in Indonesia that can be used to encourage more successful entrepreneurship in this critical area.
SLUDGE REMOVAL IN INDONESIA: CONTEXTUAL BACKGROUND
In Indonesia, private sludge removal enterprises are especially important. Over 60% of the urban population in Indonesia discharges waste to septic tanks (World Bank ) which are usually small (0.5-1 m 3 ) (Mills ) and thus need to be emptied often. They are commonly emptied by private businesses (Giltner et al. ) . Although there is substantial policy interest among cities in developing countries in promoting sewerage, faecal sludge management of on-site systems is likely needed as a long-term solution that the private sector may be best equipped to achieve (Blackett et al. ) . To this end, the Directorate General of Human Settlements of the Ministry of Public Works in Indonesia and international partners have recently embarked on efforts to invest in and renovate hundreds of septage treatment facilities around the country to receive faecal sludge from on-site sanitation facilities (Giltner et al. ) . Given the large number of households reliant on on-site sanitation and the investments made in faecal sludge management, sludge removal services will likely continue to play a crucial role in Indonesia over the long term.
In the context of the Sustainable Development Goals (SDGs), this represents a major area in need of attention in order to achieve the aspiration for 'safely managed' sanitation, which includes sludge removal and proper disposal.
However, poor regulatory frameworks and low demand are documented problems for the sludge removal sector in Indonesia. Indonesia has no national guidelines for septage collection or disposal and most local government units are unable to act to improve septage management services (AECOM & Sandec-Eawag ), although faecal sludge management is beginning to gain attention in government (ISF-UTS & SNV ). Meanwhile, popular demand for investment in wastewater management services has been low despite rising usage of septic tanks in urban areas (World Bank ). Householders in Indonesia generally only request desludging when the tanks begin to fail, which reduces efficiencies in sludge removal transport and leads to fluctuating demand (ISF-UTS & SNV ). The result is that sludge removal businesses are often only marginally viable, but still attract numerous entrepreneurs (Giltner et al. ) . It is possible that sludge removal entrepreneurs enter the market in Indonesia easily due to the weak regulatory environment, but struggle to make substantial profits due to limited investments and low demand.
Challenges aside, small-scale enterprises that provide sanitation products and services, including faecal sludge removal, are on the rise in Indonesia (Murta & Willetts ) . Their successful operations could make a critical contribution to achieving SDG 6.2 on sanitation. Yet, evidence of factors that affect the business success of these entrepreneurs is scant.
FACTORS THAT AFFECT ENTREPRENEURIAL SUCCESS
The characteristics of successful enterprises and the traits or 
METHODOLOGY
Data collection for this study was performed through structured interviews of representatives from 24 sludge removal enterprises based across four cities and one regency (an area at the same administrative level as a city but geographically larger) in Indonesia: Bandung (West Java), Solo (Central Java), Yogyakarta (Central Java), Kediri (East Java) and Nganjuk (East Java). Population data on the sites are listed in Table 1 . The enterprises involved in this study were selected from a list of sludge removal enterprises known to be operating in the above sites as identified by the USAID IUWASH program (https://www.iuwashplus.or.id/ ?lang ¼ en). Enterprises eligible to participate in this study were those that had available contact details and were willing to participate.
A structured questionnaire that addressed traits of the owner or manager, characteristics of the enterprise and contextual factors was the primary instrument used for the interviews. Questions on traits of the entrepreneur, characteristics of the enterprise and contextual variables in Indonesia were developed by drawing on the literature described in the background section of this paper. Most questions were closed-ended with pre-coded answers. However, both quantitative and qualitative questions were used to assess five key entrepreneurial traits (Ernst ): proactiveness, need for independence, need for achievement, innovativeness and risk taking propensity. Participants were asked to assess contextual challenges, pre-categorised as marketing, financial, human resources, government and regulation, or operational related using a rating scale. Committee.
Limitations
The fieldwork to undertake this research faced challenges in achieving a gender balance among respondents, due to the limited presence of female-led enterprises. In addition, at times, respondents were hesitant to provide detailed responses due to the insecurity and uncertainty associated with their business context. This risk was mitigated to the extent possible by use of informed consent, privacy confidentiality procedures. based and data on sludge disposal were outside the scope of this study although they also can be influential on the success of the enterprises.
RESULTS
In this section we present the p-values associated with traits of entrepreneurs and characteristics of enterprises against levels of success, as well as the most frequently reported contextual challenges. Overall, six sludge removal enterprises had high success (25%), 11 had some success (46%), and seven were unsuccessful (29%). The majority of the enterprises were informal (n ¼ 15; 63%). Most enterprises serviced both institutional and individual household customers (n ¼ 21, 88%) while the others serviced only individual household (n ¼ 3, 12%). All of the enterprises used vacuum trucks for removing faecal sludge. Table 2 shows the number of entrepreneurs that demon- This study has found a significant association between level of success and whether the entrepreneur had previous work experience. Entrepreneurs with any kind of previous job experience, which included private sector and other self-employed work, were more successful than those without experience. However, the length of this experience did not make a significant difference.
Traits of entrepreneurs
We found no significant association between level of success and age of the entrepreneur, level of education, whether or not the entrepreneur held a 'side job', or number of hours per day the entrepreneur spent working for the sludge removal business. The ages of the entrepreneurs ranged from 22 to 59 while levels of education attainment ranged from an elementary school level to obtaining a Bachelor's degree. Types of side jobs varied widely and included digging wells, managing shops and farming among others. A majority (n ¼ 13, 57%) of the responding participants spent more than 14 hours per day working for the sludge removal business, but were no more successful than those who worked fewer hours.
None of the studied entrepreneurial personality traits were significantly associated with levels of business success.
A propensity to take risk was the most common trait among the studied entrepreneurs (n ¼ 21, 88%), followed by proactiveness (n ¼ 19, 79%), a need for achievement (n ¼ 17, 71%), a need for independence (n ¼ 10, 42%) and innovativeness (n ¼ 9, 38%). Table 3 shows the number of enterprises that have each assessed characteristic against their level of success, and the corresponding p-value indicating the level of association between each characteristic and level of success. We found significant associations between level of success and the initial investment made at the start-up of the sludge removal enterprise and whether family members were involved in the management or operation of the enterprise. Reported initial investments ranged from 500,000 IDR (38.25 USD) to 165,000,000 IDR (12,623 USD). All sludge removal enterprises included in this study that were successful reported making an initial investment of at least 56,000,000 IDR (4,284 USD). Most participants (n ¼ 14, 58%) funded their initial capital expenses using personal savings, but some also borrowed from family (n ¼ 9, 38%), took out a loan (n ¼ 8, 33%) or took investments from friends or colleagues (n ¼ 3, 13%).
Characteristics of enterprises
The majority of enterprises (n ¼ 15, 63%) reportedly included family members of the entrepreneur in its management or operation. Eight of these stated that family involvement was a positive influence, five said it was a negative influence and two cited both positive and negative effects. However, our study found that enterprises that did not involve family members in management or operation were significantly more successful. Among those that did involve family members, participants reported benefits of financial support and other assistance from family, provid- There was no significant association between level of success and the number of years of operation, setting of operations, number of employees, whether the enterprise engaged in new product or service development, and whether the enterprise was a member of an association.
Years of operation ranged from one at the time of study to 33. Only one enterprise (4%) operated in a rural area (but had high success), while the others operated in sub-urban (n ¼ 13, 54%) or urban areas (n ¼ 10, 42%). There was no significant association between the number of part-time or full-time employees (other than the owner/manager entrepreneur) staffed by an enterprise and its level of success, but each enterprise that had high success had at least one full-time employee while none had part-time employees. The majority (n ¼ 16, 67%) of enterprises had not engaged in development of a new product or service, but were no less successful than those that did. Six (25%) sludge removal enterprises had association membership, but were not significantly more successful.
Contextual variables
Questions on challenges faced by the entrepreneurs were coded into five categories: the market, financial, human resources, government and regulation, and operational. Table 4 show the proportion of sludge removal entrepreneurs that responded that the stated contextual problem was, on a scale of 1-4 with 1 being a low challenge and 4 being a big challenge, a 3 or a 4. Table 4 shows that, out of the 25 prompted contextual challenges, the five with the highest proportion of entrepreneurs scoring it as a 'big challenge' were high cost of materials and equipment, high level of competition, not On the other hand, it is important to note that even though we did not find a significant relationship between certain traits and entrepreneurial success in this study, this does not necessarily mean a relationship does not exist.
The small sample size and statistical test used in this study makes it difficult to identify a relationship as statistically significant, thus traits or characteristics that were not found to be statistically significant in this study should not be dismissed as unimportant. Likewise, traits and characteristics found to be significantly associated with entrepreneurial success in this study should be examined in-depth case by case to understand the nature of their relationship.
CONCLUSIONS
This study has investigated numerous factors linked to entrepreneurial success in the context of sludge removal enterprises in Indonesia, and associated challenges faced by entrepreneurs. Our findings reinforce arguments made in the sludge removal literature that an ability to source capital is linked to success. Linked to this is the finding that this type of business requires a significant outlay in equipment at the outset which can represent a barrier to proliferation of such enterprises. We did not find significant evidence that commonly cited entrepreneurial traits -propensity to take risk, innovativeness, need for achievement, need for independence, and proactiveness -were linked with successful sludge removal entrepreneurs. However, there is reason to believe that the Indonesian cultural con- Policy-wise, a holistic approach to addressing the overall challenge of improving sanitation service delivery is therefore required to genuinely support the SDG aspiration of 'safely managed' sanitation.
